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1.0 Introduction 

The need to manage large amounts of data on robotically controUed devices has been critical to 
the mission of this Agency for many years. In many respects this Agency has helped pioneer 
with their Industry counterparts, the development of a number of products long before these 
systems became commercially available. Numerous attempts have been made to field both 
robotically controlled tape and optical disk technology and systems to satisfy our tertiary 
storage needs. Custom developed products were architected, designed and developed with our 
vendor partners over the past two decades to field workable systems to handle our ever 
increasing storage requirements. Many of the attendees of this symposium are familiar with 
some of the older products, such as: the Braegen Automated Tape Libraries (ATLs), the IBM 
3850, the Ampex TeraStore, just to name a few. In addition, we embarked on an in-house 
development of a shared disk Input/output support processor to manage our every Increasing 
tape storage needs. For all Intents and purposes, this system was a file server by current 
definitions which used CDC Cyber computers as the control processors. It served us well and 
was Just recently removed from production usage. 

2.0 Project ABUNDANT 


In 1986, our existing storage systems were reaching the end of their useful lives. The STK 
Automated Library System (ACL) had not yet been developed and there were no existing 
Commercial Off the Shelf (COTS) products available from the vendor community that could 
satisfy our capacity and performance growth requirements. The Agency had an evolving 
requirement to field a 1015 bit robotic tape system that would interface with our existing and 
planned client supercomputer and server systems over our existing and planned networks. In 
addition the system had to occupy as small a physical space as possible. This system was to be 
a file server, use COTS components to the maximum extent possible, and be extensible by using 
a modular architecture. 6 

Our first step was to fund known mass storage vendors to conduct independent concept 
definition studies to see if such a system could be built and more importantly would it be 
possible to achieve all of our program goals. Five vendors participated in this evolution and it 
was the unanimous belief that such a system could be built for an affordable price. A rather 
comprehensive set of Performance Requirement Specifications (PRS) were developed and an 
KrP was created. A competitive acquisition was held and as a result Project ABUNDANT was 
brought to life; in September of 1988, a contract was awarded and developmental work started 
on the Mass Storage Libraiy (MSL). 

A full time Program Management Office (PMO) was established to manage this multi-year 
effort. Several changes occurred over the course of this effort, resulting from both internal and 
external forces. The most important Internal changes resulted from changing requirements 
and from a recognition that commercial products were starting to emerge from the vendor 
community. As a result, the program was restructured to take advantage of these factors, and 
the contract was changed to a two phased deliveiy of production equipment. In the summer of 
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EMASS1200 FileServ Interim - 1300 FileServ Final at IOC 
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EM ASS 1200 System 











servers principally to perform backup function. A few user groups employ the Epoch file server 
software to manage their files. 

4.0 Near Term Environment 

Later this summer, the first UniTree evaluation will occur. This test will use the Amdahl as the 
control processor and the STK silo as the robotic library. Another user group is acquiring the 
TriPlex STX controller and the Sony ID- 1 robotic library for use with a Cray YMP system. As 
previously stated, both the EMASS Data Tower FileServ and VolServ systems will be installed 
this year for evaluation. The Data Library EMASS FileServ product will replace the Data 
Tower in 1994. In addition several IBM 9570 RAID disk devices will be fielded; some will be 
tested as HiPPI attached network storage. Plans are being developed to evaluate shared file 
systems among multiple client computers with these devices. 


5.0 Future Environment 

One of our principal goals for the future is to match massively parallel processing with 
network attached storage. We have been active with the IEEE Mass Storage Reference Model 
Committee and other forums and will continue to participate. We intend to deploy Mass 
Storage technology to selected field sites in order to reduce our network bandwidth 
requirements. We intend to field an architecture that employs network storage devices which 
are readily accessible by any of our processors, yet has directly attached storage in those areas 
where security and access requirements dictate. We will closely monitor research work in 
these areas as well as that done in tape striping. We will also continue to closely monitor 
optical tape. 

One of our principal lessons learned over the years is that we can no longer afford to enter into 
a custom development effort for Mass Storage. We must and will rely upon published 
standards, COTS products, and open systems architectures. We believe that the computer OEMs 
must accommodate storage product support as a price to do business. Finally, we believe thai 
system reliability, manufacturer warranty, and support costs are just as important as any 
other acquisition consideration. 
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